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Remarks 

Claims 1, 2, 4-16, 18, 19, 21-26 and 36-39 are currently pending in the application. 

Claims 1, 5, 6, 12, 15 and 26 stand rejected as anticipated by Gamba, while all the other claims 

stand rejected as unpatentable over Gamba, either alone or in combination with one or more of 

Komatsu, King, Sayama and Sackett. 

Objections to Drawings 

No correction to the drawings is now required since the reference to the source-backing 

element 434', in paragraph [0035] of the text, has been corrected to read '30' in accordance with 

the earlier reference to the same element in paragraph [0028]. In each case, fluorescence by the 

source-backing element, typically rhodium, is used to enhance source strength. 

Specification 

In accordance with Examiner's suggestion, the term "radiative source" has now been 

replaced by the term "radioactive source" throughout the entire disclosure. 

Objections to Claims 

Claims 1 and 36 have been amended to eliminate a negative reference to multiple 

radioactive sources and to replace it, with no change in scope, with a positively stated 

requirement of one and only one radioactive source. 

A "window" is now required in amended claim 1, in replacement for the term "cover" 

previously employed to refer to the identical element. 

Claim 1 has been amended further to remove any reference to the term "controller" and 

to echo the language found in paragraph [0027] where electronics 28 are described as including a 

processor. 

Claim 36 has been amended to clarify the origin (and grammatical antecedent) of the 

compensated energy spectrum. 
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With reference to ^[14 of the Office Action, it is submitted that the tangible and useful 

result of the elements of claim 37 are to be found in claim 36 from which claim 37 depends. 

Finally, claim 39 has been amended to clarify that it is the compensated energy spectrum 

of the test material from which the Compton scattering peak is subtracted. 

Patentability over Gamba 

The Gamba patent describes the standard technology that is the subject of the 

Background Art section of the present application where it is described with reference to Fig. 1. 

An inherent limitation of the Gamba technology, as described in the present application, is that a 

single radioactive source, taken alone, using only the features taught by Gamba, cannot analyze 

lighter and heavier elements at the same time. The Gamba teaches that the Kevex Application 

Guide is to be consulted "for guidance in selecting the proper sources." (Gamba, col. 3, lines 2-4) 

Gamba refers to a variety of potential sources, namely 55Fe, 109Cd, and 241Am. The Background 

Art section of the present application addresses those very sources and explains why they are all 

required, in prior art systems such as that of Gamba, in order to cover the claimed range of 

atomic number that is covered with a single radioactive source, in accordance with the novel 

teachings of the present application. 

Gamba nowhere suggest that a single radioactive source might be capable of analyzing 

trace quantities of elements in the claimed range of 45<Z<69 and, at the same time, and using the 

self-same source, as traces of elements in the claimed range of 22<Z<44. The reason is that the 

Gamba system is inherently incapable of doing so, since each of the named sources either fails to 

cover the requisite spectral region or else gives rise to interfering Rayleigh and Compton 

scattering features that are not dealt with in the prior art. Gamba's signal analysis is described in 

col. 4, lines 11-24 and nowhere contemplates the removal of scattering features that allow not 

only the x-ray lines of 237Np but also the gamma ray of241 Am to be used concurrently to cover 

the entire Z range, as claimed. Gamba teaches no window for allowing concurrent irradiation of 

a sample by all the above lines emanating from a single Americium source.1 

Thus, lacking a window as claimed, and failing to generate a spectrum scaled on the basis 

of the intensity of the Rayleigh scattering line, thereby not allowing analysis, using a single 

1 While absence of a window might be tantamount to presence of a window for some purposes, it remains a 
requirement of the claim. 
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source, of elements in the claimed range of atomic number, Gamba cannot anticipate claim 1 of 

the present invention, or any of the claims dependent from claim 1. 

Claim 15 cannot be anticipated by Gamba because Gamba does not teach generating a 

spectrum scaled according to an intensity of a Rayleigh scattering line. 

Claims 5, 6, 12, 26 and 29 each depend, directly or indirectly, from an allowable 

independent claim and add at least one additional limitation and are therefore allowable over the 

art of record for the same reasons. 

With regard to obviousness, the requisite inquiry is as to whether there is a suggestion, in 

Gamba alone or in combination with one or more of the secondary references, to provide the 

features of the present invention that are absent in Gamba. 

The features suggested by Gamba, according to the Examiner, namely the use of a metal 

alloy or precious metal as a test sample, and the use of rhodium as a reactive material, are not 

those which are invoked to render any of the claims patentable over Gamba. Therefore both of 

the dependent claims, and all of the dependent claims, are deemed entirely patentable over 

Gamba. 

King, in the passage cited by the Examiner, recognizes the problem posed by the gamma 

ray line of 241 Am. There is "a substantial amount of unwanted back-scattering." King's solution, 

teaching away from the present invention, is to attenuate the proportion of 241 Am gamma 

radiation relative to irradiation by a secondary source, such as barium. (King, col. 5, lines 63-67) 

As this does not yield the invention as claimed in the independent claims, all claims are 

patentable over Gamba in view of King. 

Similarly, Sackett et al. makes clear that, absent the present invention, 'one size does not 

fit all,' and a particular source must be chosen to suit a particular target element. This, again, 

teaches away from the invention. 

Sayama merely shares with Gamba the objective of identifying trace elements on the 

basis of their spectral peaks, but does not suggest the invention claimed in the present 

application, in particular, there is no suggestion, for example, of scaling the spectrum based on 

the intensity of the Rayleigh line. 

Of all the secondary references, whether Komatsu renders the present claims obvious 

requires the most careful analysis. Komatsu, however, is directed toward an entirely different 

objective, namely surface analysis by means of total reflection, wherein a contaminated sample 
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is compared to a virtually identical reference standard, whereas the technique taught by the 

present invention applies equally to thick samples and to widely variant sample matrices. 

Komatsu recognizes that the scattering lines associated with a characteristic line of the 

source (an e-beam target, rather than a radioactive source, in the Komatsu disclosure) may mask 

(or "impede," per Komatsu) a peak of an element in a contaminated sample that is to be 

analyzed. 

The solution taught by Komatsu is NOT the claimed invention, nor does it suggest the 

invention as claimed in any of the pending claims. Komatsu teaches a subtraction: "subtracting 

the blank waveform from the measured wave-form of the contaminated sample .. .." (Komatsu, 

col. 2, lines 29-31) The Komatsu subtraction is described very distinctly and clearly in col. 2, 

lines 10-32, and is performed for every spectral channel for which there is scattered radiation 

from the blank sample. 

A necessary condition for application of the Komatsu technique is that the reference 

sample have an identical spectrum to that of the test sample, with the exception of spectral 

features due to small contaminant concentrations. The test and reference samples must therefore 

be very nearly identical. 

Compare, however, that what is taught and claimed in the present invention, by reference 

to paragraph [0033], is not a pure subtraction of a reference feature but removal of the scattering 

features of the test sample (not the reference sample) which may be a matrix about which nothing 

is known a priori. 

In the teachings of Komatsu, the test conditions are required to be the same from one 

measurement to another, and certainly from the reference blank to the contaminated sample. 

(See, for example, col. 4, lines 3-7: "Then a sample to be measured (contaminated sample) 

including contaminating elements is irradiated by the X-ray under the same irradiation conditions 

(with the same measurement parameters) as those for the blank sample .. ..") This teaching 

cannot suggest or make obvious the entirely distinct method of the present invention which can, 

therefore, advantageously be employed to probe a plate, or a rod, or a bucket of springs, 

measured under entirely disparate conditions. 

Komatsu thus fails to teach the "spectrum scaled on the basis of the intensity of the 

Rayleigh line" as claimed in independent claim 1, or the "spectrum scaled according to an 

intensity of a Rayleigh scattering line" recited in claim 15, scaling referring to a multiplicative 
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operation nowhere taught in Komatsu which assumes a linear combination of matrix and 

contaminant features, and then simply subtracts a reference scatter spectrum based on an 

assumed identical reference matrix. All claims of the present application are thus allowable over 

Gamba in combination with Komatsu, as well. 

For the reasons set forth above, it is submitted that all pending claims are now in 

condition for allowance. Reconsideration of the amended claims and a notice of allowance are 

therefore requested. A one-month extension of time is required for this matter. If any additional 

fees are required for the timely consideration of this application, please charge deposit account 

number 19-4972. The Examiner is requested to telephone the undersigned if any matters remain 

outstanding so that they may be resolved expeditiously. 

Respectfully submitted, 

Bromberg & Sunstein LLP 
125 Summer Street 
Boston, MA 02110-1618 
(617) 443-9292 

Samuel J. Petuchowski 
Registration No. 37,910 
Attorney for Applicants 

02558/00101 292789.1 
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